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ABSTRACT

The impacts of climate change on plants, sessile organisms, have increased significantly. The
stress-tolerant plants will be the future of agriculture and human beings. In Taiwan, the aborigines
have grown foxtail millets (Setaria italica) for a long time, especially in the harsh environment. In
this study, we discovered that foxtail millets are more tolerant than rice in salinity-stress by
comparing the root length, leaf length, and the number of lateral roots. Also, the foxtail millets
accumulate anthocyanin. The treatment to low salt concentration (0.15% NaCl) provokes the
stomata closure of foxtail millet whereas higher salt concentration (0.3% NaCl) was required for
stomata closure in rice. Through biochemical analysis, we found that the activities of amylase and
antioxidant enzymes of millets are much higher than the ones of rice under salt stress. Besides,
millets also accumulated more proline and vitamin C, which assist its ability in salt tolerance.

However, in flooding stress, rice has better tolerance in growth condition while foxtail millets show



insignificant proline accumulation against flooding. Adding proline assist millets with better
tolerance to face flooding. Additionally, there is aerenchyma in rice roots, which reinforced the gas
exchange under flooding. Through calcium adding, rice has more aerenchyma formed while millet
has no visible variation. In this research, we investigate that plants have different strategies to face
stresses. These results can be used for crop breeding in the future to tackle climate change, leading

to the better life of human beings.
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